Background: Of all nail disorders seen in dermatology offices, half of them are due to onychomycosis. The main differential diagnosis is nail psoriasis. The objective of this study was to compare the microscopic findings, other than the presence of fungi, in the clipping of onychomycosis versus normal nails and nail psoriasis. Methods: Cross-sectional study of onychomycosis cases, analyzed by clipping and compared with data on normal nails and those with nail psoriasis. results: Sixty-two onychomycosis samples were compared with 30 normal nails and 50 nails with psoriasis. In onychomycosis, measurement of subungual region, serous lakes, neutrophils and number of layers of parakeratosis are more intense than in psoriasis. Onychocariosis is less common in psoriasis, while bacteria are more frequent. The nail transition zone is more commonly blurred and irregular in onychomycosis. conclusion: Clipping helps in the differential diagnosis of onychomycosis and nail psoriasis and may be useful even when fungi are not found.
INTRODUCTION
Onychomycosis corresponds to 50% of nail disorders, and the main differential diagnosis is nail psoriasis. The correct diagnosis is essential, and clipping stained with Periodic Acid-Schiff (PAS)
is very useful in these investigations. [1] [2] [3] [4] [5] The objective of this study was to compare clippings of onychomycosis with published data on normal nails and ungual psoriasis (UPso). 6 ,7
METHODS
A cross-sectional study was conducted on cases of onychomycosis analyzed using clippings collected between September 2014 and February 2015. These cases were compared with data from two previous publications on normal nails and UPso, performed under the same collection methodologies, processing and terminologies, and evaluated by the same dermatopathologist. 6, 7 The study included patients with distolateral or total dystrophic onychomycosis confirmed by direct examination, culture or clipping. Cases with insufficient subungual material were excluded.
The clipping was performed, using a common nail clipper, by cutting a fragment of 2x5mm from the free edge of the most affected nail. The nail clipper was washed and submitted to antisepsis with 70º alcohol between each case. The clipped material was transported in a plastic, hermetically sealed package, measuring 3×5cm, and was stained with PAS with digestion by the enzyme diastase after processing. (0.0000 to 44.0000, SD ±11.7920) ( Figure 3 ). In 76.32% of the samples, the NTZ was blurred (Figure 1) , and regarding linearity, 94.74%
were defined as irregular (Figure 3-D) .
In the study of normal nails, thirty samples were evaluated. 6 In the nail psoriasis study, fifty nails with clinical alterations were evaluated, with onycholysis and pitting being the most frequent, followed by leukonychia, oil spot and subungual keratosis 7 ( Table   1 ). The comparative analysis of the studies is shown in table 2.
DISCUSSION
Clipping can result in an immediate diagnosis of onychomycosis when fungal structures such as hyphae, pseudohyphae or yeast are seen, and it is a valid complementary test in the case of dermatophytes in particular. 8 However, other microscopic changes may aid in the investigation of less definitive cases. It was found that the nail plate tended to be much thicker in onychomycosis than in healthy nails, and although the mean was higher in onychomycosis, there was no statistical difference with UPso cases.
The presence of onychocariosis was more frequent in onychomycosis than in UPso, but there was little difference between onychomycosis and normal nails. Therefore, we suggest that rele-
The microscopic analysis of the plaque assessed thickness in millimeters between the nail surface and the highest point of the nail transition zone (NTZ), with a line perpendicular to the main axis of the piece, clefts, onychocariosis (onychocytes with visible nuclei), and nail granular parakeratosis (NGP; onychocytes within granules in the cytoplasm). The NTZ was described by its definition (blurred or sharp) and by its linearity (regular or irregular). In the subungual region was evaluated for thickness (mm, from the highest point of NTZ to the last layer of cells visible on the sample), serous lakes, neutrophils, bacteria, and number of layers of subungual parakeratosis (LSP) (Figure 1 ).
The sample size was calculated using a prevalence of 13.8%. 2 Statistical analysis was performed in the EpiInfo™ software, and descriptive and distribution analyses (non-parametric tests of
Chi-square and Mann-Whitney) were performed, with significance level of ≤5%.
The study was approved by the committee on bioethics in human research (CAAE 36620114.7.0000.0096). All patients signed the free and informed consent form.
RESULTS
Sixty-two samples with a diagnosis of onychomycosis were collected. Including the samples from the other studies, total n was 142. 
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vance be given to a diminished presence of onychocariosis, as its low frequency is related to UPso cases.
The presence of clefts and NPG cannot be stated as characteristic or exclusive findings of onychomycosis and were therefore cited only for their usefulness in future research.
Both the subungual region and the number of LSP are larger in onychomycosis than in UPso, and even larger in comparison to normal nails. The significant difference suggests that the greater the thickness, the greater the suspicion of onychomycosis. It should be noted that extensive and compact parakeratosis is described in psoriasis. 9, 10 Serous lakes and neutrophils are absent in healthy nails, but present in cases of UPso and much more frequent in onychomycosis. These two criteria are very relevant in assessing the degree of inflammation triggered. Future research should consider the relationship between their presence and the severity of the clinical picture, a point that was not evaluated in this study.
The presence of bacteria is more frequent in healthy nails, and much more frequent in cases of UPso, than in nails with onychomycosis. A suggested hypothesis is that competition for the substrates occurs in the presence of fungi, making the nail an environment less favorable to bacteria.
The NTZ can be explained as equivalent to the dermo-epidermal junction, and the linearity as equivalent to the dermal papillae. In this study, the majority of cases presented blurred and irregular NTZ. In cases of UPso, the shape was described as regular and symmetrically and steadily arched.
7,10
The main limitation of this study is that the data on normal nails and UPso were collected from previous publications and not from control groups designed exclusively for this purpose. Conception and planning of the study, Intellectual participation in propaedeutic and/or therapeutic conduct of the cases studied
